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(57) Abstract: In detecting a genetic polymorphism by using a mass spectroscopic instrument, a genomic DNA containing the 
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hybridizable with the genomic DNA containing the target polymorphism to the substrate and then applying the genomic DNA sample 
to the substrate. Thus, it is found out that a target polymorphism can be more efficiently detected thereby. According to this method, 
polymorphisms in a large number of specimens can be quickly and comprehensively detected. 
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fe#M©^«s ^iMiMis^ ^jftna&fc-^s ^v^tMj^wa^© 

dtiSTitfe^M^^-rS^^b-riix 0!l*.fc& PCR-RFLP (Restriction F 
ragment Length Polymorphism) S^ffl^ *b tlX %fzo ^CDj5&l±s PCR^TifilS 

M\,^&zwmomM%frtt<DM^h^T&mT%z£&mm£i-2>o b^b 

PCR-SSPC (Single-Strand Conformation Polymorphism) ^Stfe^© 

#<^s^i^#<^tSo c©^{± s z0m^(Dm^m&0ki*cD-# 
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^©0ft^^ipDNA§*f *H LTltaiJ-T 3 i h fcr «k D N it 5 £ bIB?iJ©#M£^tt} 

t§o ^ commits ^mcoy->y°)]s%mmvsm-&is— 

m^-ms. ^mo^-yrji-hmmizmmx^^^ ^tB^ti^DNA©^«©^§ 

£ ^tBPl#/?) s & fix ^fzte ^©iiS fcct ^M©f&ffilz:fiJffl £ ti 

^^>i/^s«^fe{iiwf^©fE2Stt^^-r^aig(cii:^^ h u y*^§$E^ 

S^JffS (matrix-assisted laser desorption ionization time-of-f light mass 
spectrometry; MALDI-TOF MS) (3 X D t°— * £f&£BbTV>fco 

J:^ J ?»<IIMWJfflt^ -IMSg^^M (single nucleo 
tide polymorphism; SNP) ©l^tB^ff fctoHZ X o Iztz o fe Q tfttH 
bfcl^V A 7 5- ^*p< > h ^silicone dioxide derivertization react ion (3 J; D 
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S4Rtm^bbfeJiT\ Primer-Oligo Based Extent ion 7° 5- -i T—lz £ D aK U ;>< 

^-r^>*)©T-fe^ (Kai Tang et al, Proc. Natl. Acad. Sci. USA Vol.96, p 
p. 10016-10020, (1999)) 0 

*<DmM£&fi*>&w£-&2>£^5 mm&wte b tz «, 

ffl-f £££££ tK StR±TfeDNAKS^e>aW©^*$tf^^ ADNASSSO-r 

ft § fc^T b T * CD^Si b T V ^fz tz ^MOf&ffi fc^fcfc&IS 

y ADNAh; W 7* U ^>f XL^t'J^^ 1/ t)-^ K £££^T$ i±T U Z> tz fes DNA 
fc glftcD^M&^&^V ADNAW^©DNA^£ftTV>T&. ;W ^'J #V 
Hf— S/aV^Ct bs StR±"CBW©DNA%«S!lT?#s ^ftfclWfcStRtc&DN 
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(2) ai«tH^bfc^-u=r>r^u^K77^>h*« N i^mT^»#M©3a 

( 1 ) KfBttCD^SSs 

(3) T.m (a) K:fett3DNAifii|W N (i) #M^u£i*<fr£tf «k -5 f^sSst £ 

— tfgm£Jfo£fT&lv (ii) £ft£ <fct)»^n*Ji*g^*s ^M«Jfc«J»f 
T&zhftmtte%m^J]W\L, (iii) tiOBf&OSSEfifiMafcfcru ffi*;©DNA 
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(4) &mm£wmT&z£&^m&®&&fflmmm&tiL^&2>, (3) izm 

(5) ^mt^-( zw^^-i htfe^s (i) a»e> (4) ®^Tti^^iB« 

ttfe^-Urf^^i/^^F^I^^fic^N-r^U^X^-^^s (1) jb»e> (5) cdi^ 

Urf^^lx^ Kfc|^l3fc:/W:7U^>fX<*-&^ (1) is>t> (5) twrtifr 
t IB® <Z) ^"^s 

(8) (3) t|B«©^tffll^^fecDateT-feoT. M^cDDNAiZ^I^ 

(9) (6) fcfB«©#&fcffl^3fca&©^T?&oTs [^-A©mf&CDj?l& 

(10) (7) izmM<Dj3mzm^%fz®(D&®LT~&^T, Wk\(Dm-(D^L 

(11) t'JJ7/7^^F77^7>b^ ^gJ©S£#«i8©E2ftl h'&m^ 
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(12) fIW^DitT7^fM^^ (8) ( 1 1) (D^Tti-frte 

(13) mfcifi-tt^Xfo-C&Z,- (8) fr5 ( 1 2) ©l^ftA»£f3fS©3£tfc N 

W%m%kTZ> (11(a)) o 

mnz, -isiif^ (snp) w^ntf7^ hte¥&mft>ti%tiK 
m?Lt>tiz> 0 tot, *^©^§fijfflbTj!£^^y &mm%u%)t.istzm 

It t) ii bIB?0 $3>tfa-^-iaDtfiiU ^ ©It t) M hM^^xmilW. 
MIS^iJ (amplicon) ©|SS/b s 200bp^5,300bph^§ £5 137°^ T-r»§o 
& V > T% £ © £ ^fcr b r ^ - £ ffl <^ T © fj A DNA£ £ PCR 
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F77^> hfc^U ±iBDNAl£*4£;WXU^f X£-fr3 (xsg(b)) 0 

(3 «fc ti«\ S*&±^ ^ ti^tMD* C^fJtSf 3 DNA^jg t> *l 

5o tots ;WXy*WX-ratfcBfc:«fc!K OTA£^©^Mfc;»T£fr£E 

m^tt & * -r § * © * m v ^ s o h b t i± * ^ -r a % © $> ti ««Rp {3 mu 

b^ c 
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mwmizs^ X U X-f XU ffe®DNAhfci:^!f?l$fc:;W XU X-f Xb^dh^Ti 
P*-r?»o # U nX ^ £?g; b < (»mi-^#SycD3ifif^W©iM*IB^!J 

^^M^t-^-r xu xv ci ^* s "m^^si5^ij^*-r§o x 

ti-r^ctv^o ^ig^JicD^sLi^^t^v^s 3:*-U:=iX^^'2^? : - 
0, 000-30, OOOSMfc) MhLfc^'J^^l/^ ra«*)l<liiS«®i 

x u x-YX^-&§d^(3^ lug— A©it^c©#M^ffi^^^a^j(-^m-r 
sd^AspTti^jfeSo tots m±(c n rnnts mtt.®m.m^m&Tz>m.WL<D 

J: a tefcte^Wf t £ ^ x m £ * ffl -r* & & o 

ftteo±xm$jx&%o 

izBmcDmk&mn vfzm-&izi±, mttMcDMMzwmmz^^ x u x-r x« ^ 
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mT&zh&nsm-v&Zo z(Dm&, mmmts (i) &s 
m^wmr % z tfi$mm%mxwm u cm) ^^©^^iMaf-ft u e 

7t©DNA£ft flp 1" § s £ £ J; *) f# % £ £ &X § 3 0 DNAIS*4 (3 :fc § #M W tl-ffl 

dtt § c: h * s qrt6^gptt(*s «f s b < &mmmmm±Lx & % „ mwm mmn t b 
mommm'mzttMT&ttmcDMAtLTits 'mzmm±^tK poiyA 

T-feDs »Sb<t±10JfiS*»&130JfiSt?fe Ds $e>t:»*b<y:15JfiS^e>100 

&?-^-£^3o flsf W&HSof Si: Ut ii*;^^^ S (45H2000-14 
6978-#) SfclaVTaci:**-*?^ if4f S^^at©^ J: bti±* U U i?>S (P. 
0. Brown' s Lab. :http://cmgm. Stanford, edu/pbrown/) S^J^T-S CI h &X t§o 

x«s mM@mm(D0kmz£V)frteoztftx%z>o fibs ^wr/y^-i?-^ 

* y bfc^W y\) ^X^nfeDNA^ftS^fffc «fc Dtftffi-ra (li(c)) 0 

09 MALDI-T0F MSAWSLUc MALDI (Matrix Assisted Laser Desorpti 
on / Ionization ( T h U y ^5idtb-1f-J«-f *Wb80 ) 
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^TfeSgJfcV— If— % (M=337 nm) fcifti&U tlp^;!/^— tgife-T^o £ 

TOF MS (Time of Flight Mass Spectrometry (^T^P^MKfi^Hf^) ) fci\ -i 
^->©m^i^z, ^^->©Ka§:mhb7iH#fcKMm^j:bm/zfjl©3lV^T-r ^t->© 
^Bt^^^^dh^^JMLTMS^^trao MALDI-TOF MS« N GPC^LALLS 

MALDI-TOF MS^fcffit-Sfc&©DNASfi#48\ ^Hb^^^J; 

*^*f*fr*aiet:t±^ DNA#;W ^XbfeStt^bl^^ h U 

^^iJ^XbeNA) ©^-g^j&bTs ^©MTH^WII&tK £©n&£?Ft 

01 {is #^fj5t£ffll^200 bp dsDNA(PCRHt))MALDI-TOFMSiiJ^©^^^ 

bfe£§<zvw :/>; -if— i>a >s/^;v§^i-iaT?$>*o 
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#^^£St£hLTlE?W§ : 4£fc&5 (Pitt^O ©t'J^? 



[ H»J 1 ] iS =y 7s Wl £ m V ^ 200bp dsDNA( PCRjUtJ )MALD I -TOFMSSO^ 
( 1 ) PCRKifc 

PCRfcffl^fcSJfe&^(xl)ttWT©jI (Oft&xlOO©^) o 



^MDNA lOng 1.0/zl(100/zl) 
(pBluescript II SK(+) plasmid DNA) 

dH 2 0 13.4//K1340.0//1) 

10 X PCR Reaction ;t^7 7- 2.0^1(200.0^1) 
(Applid Biosystems) 

dNTP (=&2.0mM) (Applid Biosystems) 2.5/^1(250.0^1) 

Forwards If Reverse y^-i T — Mix 1.0^1(1 00. 0/zl) 
(#20^M) 

AmpliTaqGold( Applied Biosystems) 0. l/zl(10.0/il) 

20. 0^1(2000. 0//1) 



PCR&, Thermalcycler Cycle PE9700(Applied Biosystems)£ffl WTL^ rg5°CT 
9^j ©it, r96°c^45^\ 60°Ct:45#s 72°C-£l^j £401M ^©f£ r 7 



WO 02/50307 



PCT/JP01/10892 



-1 2- 

(2) MinElute PCR Purification kitt iSlfiljS 
#£>*ifcPCRj^#j£s QIAGEN MinElute PCR Purification kitro bn — 

^xmm^-ofzo l*©^^A^b300/zl©PCR|lt)^Mbs dH 2 0 10//l£$g 

(3) i^;-jW 

±fBQIAGEN*SMt) (6-tey h^(60 / al)+dH 2 0 240/zl) 300.0/zlt s 10M Ammoni 
um acetate 46.9juL 100% y — JV 750.0^1s n— y>0.5/zl£M] U 
i^y-«^ofco -20°C-e20^#gbs 12,000rpm-£15#3&toU 
fctfc{S;*70X^^y— U >^b s £ 5> (3l2,000rpmT:157>3g^bs lO^ilft^ 
frl\ g^^dH 2 0 15/zH3T^tBbfec 

(4) PicoGreen dsDNA Quantitation kitt J; £^11 

PicoGreen dsDNA Quantitation kit(Molecular Probes)7°n hzi— JHif 

(5) Th'J ypXbM& 

(it>7";i/*5?-f K) (Code. #000 : M£ 0.04m 

m) ^trlSl^bfeo 

%fz, 50% T-bh— hU;^ lml^C 3-Hydroxypridine-2-carboxylic acid(3- 
Hydroxy-2-picolinic acid): Mw.139.11 0.7M£0.0974g N Diammonium Hydrogen c 
itrate:Mw.226.2 0.07M£0.010583g£}g/b> U h U y^*£SSMbfco 

(6) MALDI-TOFHi^jf 

«!J>£fci\ KRAT0S K0MPACT MALDI 4 ^ffl^Tfrofco K0MPACT MALDI AO 

W\fe0ki$*U~r Izmir o 
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Flight path M*>ffirffiBi) : Linear 

Polarity {^ 3r>W&) : Negative 

Mass (^^>M«j±) : 20kV 

Profiles ( 1 -f 3r>y->y°)l^fr D ©?SiJSH$S0 : 50 

Aim (y->7°Jl±mmm : l-lOOO) : 1-1000 

power (U — if— ^U— ) : 140-170(200bpfiiJ^H§) 

Accumulate : 10 

Average : 1 



$J^©$£JHs 200bphV^^^S©DNA^P&3-3^Ts m^&^fPtfe^T 



( 1 ) WM(Dmi£ 

Xr>l/X« (X^>1/^^ ; KRAT0S ANALYTICAL (ft) #M) £s #112000-1 
BB?!J## : 1 (StJItt ; ^*7583) mfW^m^ : 2 (ftHiit ; #^g763 

8) t^-r±gaia^j§^-r^^-un^^i/^-^F^s loopmoi/Aifc^^cta^^^* 

>l^X^©m^©&*i-s itufBDNA^rtel^ l^^y ML 

&V^s 37°Cfc:T30^Sfe^^fT3&-ofc^ 3%BSA ( £ i/jfitff 7Vl/7*=; >) * 
^tf«irtA (0.2M^b^- h U >>A S O.lMh 'J» (pH7.5) , 0.05% h^-f h 
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>X-100) til, 37°C^Tl5^^Mbfeo &fcs hMb*^ 
>l^fe£TEMJM (lOmMh y*&& (pH7.2) /lmM EDTA) f^fts 37°CfcTl 

(2) ;W^>J^-t£— >a> 

S/3 >jg?&[5xSSC (SSC : 1.5M NaCK 0. 15M^>@£^ h U £ A) N 10%^^-^ 
h7X 1B^1#-^ : 3 (Steffi ; ^ft6190) (D7°n—7]25ju 1 £<EH2\ 40°C© 
^7 ^ — ; t;* t: lBfo» L 7c o 

( 3 ) h / W U ^-Y — 5> a > 

;w ^u^v-tz— i>3>©^ ^ Nb^e^i^tefr^w y'vv 

4 ■¥—>3>m*M%m<m^b, b ;w ?v -t?— 3 >#fc?#^T&iv 

^1; >/s >$c&0km±, (I) 2 x SSC S 0.1%SDS ; mU5ft 

m, 20. (ii) 0.2XSSC. 0.1%SDS ; 40°C S 5frffi, 20s (iii) 2xSSC;g?Us 

( 4 ) y u *y — : ^ 3 >6D#m 

&e>*xfc:fc;i/#$M ^ Nb^VU^tR^KOMPACT MALDI2 ( (*) S^SSHtHJf 
tt*D £JH^T»£L7co El 2X^121 3 fcaVTo 

0 2 saim 3 ©fgJUfr £>s *%0^©W©^m^S(3 J:ti«\ t°p— 
mmm ; £^?fi61850flmic:) #mfcBJ^^^;i/^LT#^(c#^,c:h 
^T'^o — IB#J## : 2©* *° y h £> (is StftaiT? § & o fc 0 

imnm 3 ] #^-#^±tvw r y #y 3 > ufeDNA^?©K*^#f 

(1) Mlt©@^ (04) 
£^-#^#000 0f£&#5»;* (ft) ttK) ^s ^2000-146978©^ (3 2p 
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: 4 (Captured U J?-) Stfl^Ji^ : 5 (Pite;M) fc^T^* 
IH^J§WT^7i->J =f?^ i/^-^- K£ N 120pmol//z 1 «k a teJW 7 t — 
jS?bDNA$g*ft£:bfco b^>£fflV^ ^ Mb£A-#^ X©pjf 

^© jig 13, 1ufBDNA^MSt>V S y 7 y — SO. 5 ^ 1 X # y h b fco 

s^f^^fj^ofe^ 3%bsa (t>^ikm7)i7^» ^mmm 

A (O.zmfcl-h U^A, O.lM^UXiilt (pH7.5) N 0.05% h ^ h >X-100) 
CSU 37 0 C^Tl5^^bfeo 4 3. Ms*;*— 

TEi» (lOmMh'J^iM (pH7.2) /ImM EDTA) TfSftifH&s 37°CfcTl5OT$£ 
SLfco tf'J zi^^ly^^ F«jJD (DNA(-)) btffl^fco 
(2) /W ru^Hz— >3> 
±gB*;i/3t?^>r^ hMb£^— #^*©DNA#©j£bfcSB#fcU /W^U^Hf— 
^>3>?§$E[5xSSC (SSC : 1.5M NaCls 0. 15M^^>^^~ h U ^ A) N 10%^^ 

( 3 ) ^hM7'J fTJ -tf— ^> s > 

-f -if— > 3 < t) s WTcD^^jK^ h ^ U #W -tf — *y 3 > 

tf* h/W 3 >^B^m±, (I) 2XSSC ; gffi5#|ffls (ii) 0. 

3M^ x >lt^ >^E=. 1> AzMgtfft ; ^ 15#£«ffl b fee 
( 4 ) ;\-f y'V ¥4 -if — i/ 3 >©f^tB 
^&nfc*;i/^-r 5: Mb#v;*«£ TK0MPACT MALDI4 ( (flc) AMSftBftt 

Tf & MALD I -T0F MST M ^ RTt £T & S £ h ft^O BJ b fc 0 

«U^tlj3^SV h U v^^tts 50% T^h-bVJl lmli+fc, 3-Hydroxy 
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pridine-2-carboxylic acid(3-Hydroxy-2-picolinic acid): Mw.139.11 0.7M^0. 
0974g^ Di ammonium Hydrogen citrate :Mw. 226. 2 0.07M£0.010583g£$£fr U fi 

ILL 

g;fcs KOMPACT MALDI 4©UJ^§WT t^fo 



Flight path (>f *>!RfTifS») 
Polarity (^7T>®tt) 
Mass (-f ^->in3SI!JE) 
Profiles ( 1 -f ^->^>7°;v^fe 
Aim : 1-1000) 

Laser power ( Is— if — /W — ) 
Accumulate 
Average 
Store profile 



: Linear 
: Negative 
: 20kV 
(DMfemm : 50 

: 1-1000 

: 150 (50mer) N 180 (lOOmer) 
: 10 
: 1 

: never 
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( c ) mRlzmfe Vfz* U 3^ ^ u ^ F77 ^ >ht/\^ :/ U X£ 
tifeDNA*!Pt«^*flc:<fcDtftm-rsx® N £^tr#&o 

3. XII (a) fc;fcttaDNAifi#5h&^ (i) ^SSPttS^dtP J; -5 ClSft^ti 
U^7— t?ajgKJB£ff&l\ (ii) £*Lfc£D^e>ft£ii&tl®tfcJ£x 85EW 

seat-wif-r-sifc^qrife^^^iKfu (iii) wmm^mm^mmmzM 

bs ffit©DNA£ft#DT£s d fcfc«k ^#&tia&©trfc Ds x@ (b) fc:fc 
5. » Y ^^p^7^ SS5fcJll^? ) 4©V^-rn^fcfBii©^ 
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12. ^nt^^ hT-^^s is^Ji8^e» 1 1 (D^rtifrizmmcD 

Wo 

13. SWiJ77sttl)^s ^J18^e> 1 2 <D\y-ftifrtemW,<DmRo 
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m * *. m s & (fmm) 
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CO 



o o 



# *. ffl IS (j»J26) 
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<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Method for detection of DNA polymorphisms using MALDI-TOF MS 
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<170> Patentln Ver. 2.1 
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<223> Description of Artificial Sequence ran artificially 
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<400> 1 

cctagagatt cctccgtatt agttc 25 



<210> 2 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceran artificially- 
synthesized DNA sequence 

<400> 2 
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<211> 20 
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<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized DNA sequence 
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<213> Artificial Sequence 
<220> 
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